Abstract-The wide application of information technology makes web-based instruction pervasive in all levels of China's educational institutions. The study aims to explore the inner relationship between learning motivations and learning strategies in the blended EFL learning environments based on a review on former studies about learning motivations, learning strategies and self-regulated learning. Altogether 540 pieces of questionnaire were distributed to non-English majored students in Dalian University of Technology who learnt English in a blended environment. Using the software SPSS, the data were thoroughly analyzed, indicating that students who display more adaptive self-regulatory strategies demonstrate better learning efficacy and higher motivation for learning and students' performance is predictable with the help of learning motivation and strategies.
I. INTRODUCTION
The fast development of information technology makes web-based instruction pervasive. In Chinese higher education institutions, English is still a compulsory core course from undergraduates to doctoral students. To continuously improve the English teaching and learning effectiveness and efficiency, some Chinese universities have developed web-based instruction systems for EFL and teaching.
Postgraduate English teaching in Dalian University of Technology (DUT) is confronted with the challenge of implementing individualized instruction and constructing autonomous learning environment due to the increase of student enrollment, Therefore, DUT developed the Self-Access English Learning System for the non-English-major postgraduates. Since spring 2005, the Self Access English Learning System has been applied as a supplement to classroom instruction, establishing an effective blended learning environment to facilitate postgraduate students" English learning in DUT.
Studies on second language (L2) acquisition have reported that different students with different learning motivations usually tend to select different strategies (Liu & Cha, 2009; Liu & Cha, 2010) . In addition, some scholars have also pointed out that learning motivations and strategies strongly affect students" English learning (Zimmerman & Schunk, 2001; Pintrich, 2000 Pintrich, , 2003 . Considering the practical implications for the research involving substantial learning environments, the authors conducted the current study based on the theories on motivations and strategies developed by Pintrich and Schunk etc. Their theories, from a social cognitive view, argue that learning motivations and strategies consist of three components and each component includes several more specific items. On the solid foundation of the above mentioned theories about learning motivations and strategies, the inner relationship between motivations and strategy components can be investigated into and pedagogical implications to improve current English teaching environment may be found as well. Therefore, the study attempts to analyze the collected data about students" English learning efficacy and efficiency in the blended environment, in the hope of finding possible method to predict students" performance in blended learning environment.
II. LITERATURE REVIEW

A. Blended Learning Environment
Though commonly applied in higher education, blended learning does not have a universally accepted definition, either abroad or at home (different definitions see Bersin & Howard, 2004; Garrison & Kanuka, 2004; Harriman, 2004; Singh, 2003) . Based on the definitions proposed by some scholars, especially that by Dr. Driscoll (2002) , here in this paper, blended learning is referred to as a blending of different learning environments, or as a blending of methods, techniques or resources and applying them in an interactively meaningful learning environment.
In such a blended learning environment, learners should have easy access to different learning resources in order to apply the knowledge and skills they learn under the supervision and support of the teacher both inside and outside the classroom. Learners and teachers work together to improve the quality of learning and teaching, and the ultimate aim of blended learning is to provide practical opportunities for learners and teachers to make learning independent, useful, sustainable and ever growing. (Graham, 2005; Liu & Cha, 2010) The Self-Access English Learning System of DUT has made blended teaching and learning model possible, giving priority to students and stressing student"s initiative. Meanwhile, there is also classroom teaching at fixed time in such a learning environment, where teachers can explain the mistakes and errors made by students and then accordingly offer appropriate learning strategies and techniques. Thus, students can get feedbacks in time, improving learning efficiency and efficacy more effectively.
B. Learning Motivations and Learning Strategies
Numerous studies have repeatedly shown a relationship between different variables of motivation orientation and academic achievement (Valentine, DuBois, & Cooper, 2004; Nota, Soresi, & Zimmerman, 2004) . According to Nota, Soresi and Zimmerman (2004) , the motivational self-regulation strategy is a significant predictor of the students' high school diploma grades and their desire to pursue further education after high school.
Learning Motivation and Self-regulated Learning
Motivations in L2 learning have, indeed, chiefly been used to refer to the long-term fairly stable attitudes in the students" minds. Two types of favorable motivation, namely integrated and instrumental motivation, have been introduced by Gardner and Lambert (1972, 1985) . The integrated motivations reflect whether the student identifies with the target culture and people, or rejects them. The more that a student admires the target culture, the more successful the student will be in the L2 classroom. The instrumental motivations mean learning the language for an ulterior motive unrelated to the use by its native speakers -to pass an examination, to get a certain kind of job, and so on. L2 motivation should not therefore be considered as a forced choice between these two. Both types are important. A student might learn an L2 well with an integrative motivation or with an instrumental one, or indeed with both, for one does not rule out the other.
With the development of motivation theory, other approaches to the study of motivation have emerged. Recently, researchers have taken a primarily social cognitive approach to the study of motivation, with an emphasis on the role of students" beliefs and strategies (Nota, Soresi, & Zimmerman, 2004) . Theorists have largely conceptualized motivation as a process, rather than a product. It is believed that motivation can be discerned through students" reports of their beliefs as well as through behaviors such as choice of activities, level and quality of task engagement, persistence, and performance. Consequently, self-regulated learning, from the social cognitive perspective, has been developed and research elaborately by several scholars, among whom Pintrich and Schunk, etc. are the most recognized, with a large number of paper and books published elaborating on this topic.
One of the major contributions Pintrich has made to the field of self-regulated learning is the conceptual framework he formulated. Pintrich (2000 Pintrich ( , 2002 argues that self-regulatory activities mediate the relations between learners and their environments and influence learners" achievements. According to Pintrich, self-regulation comprises four phases, namely, a) forethought, planning and activation, b) monitoring, c) control, and d) reaction and reflection. In addition, four possible areas, i.e. cognition, motivation/affect, behavior and context are critical to self-regulation in each phase.
This model specifies the possible range of activities and does not necessitate them. The full range of areas may not be amenable to self-regulation, and within any area some activities may require little if any self-regulation. The model does not presume that the phases are linearly ordered; instead, they may occur at any time during task engagement. There are learning situations in which learners may engage in some but not all of the phases. Phases also are interactive in that individuals may simultaneously engage in more than one.
Learning Strategy and Self-regulated Learning
A central research project on learning strategies is the comprehensive research program by O"Malley and Chamot (1990), who define learning strategy as the "the special thoughts or behavior" that individuals use to help them comprehend, learn, or retain new information. They further divide learning strategy into three subcomponents, i.e. meta-cognitive strategies, cognitive strategies, and social mediation strategies.
a. Meta-cognitive Strategies Meta-cognitive strategies "are higher order executive skills that may entail planning for, monitoring or evaluating the success of a learning activity" (O" Malley & Chamot, 1990). In other words, they are strategies about learning rather than learning strategies themselves. Meanwhile, from a more specific point of view, Pintrich & DeGroot (1990) suggest that positive motivations could promote some more deliberate learning strategies, including cognitive strategies, self-regulated strategies and management strategies.
d. Cognitive learning strategies
In terms of cognitive learning strategies, following the work of Weinstein and Mayer (1986) , rehearsal, elaboration and organizational strategies are identified as important cognitive strategies related to academic performance in the classroom. These strategies can be applied to simple memory tasks (e.g., recall of information, words, or lists) or to more complex tasks that require comprehension of the information (e.g., understanding a piece of text or a lecture).
e. Meta-cognitive and self-regulatory strategies Apart from cognitive strategies, students' meta-cognitive knowledge and use of meta-cognitive strategies can have an important influence upon their achievement. There are two general aspects of meta-cognition, namely, knowledge about cognition and self-regulation of cognition. Some scholars have suggested that meta-cognitive knowledge has been limited to students' knowledge about person, task, and strategy variables. Self-regulation would then refer to students' monitoring, controlling, and regulating their own cognitive activities and actual behavior.
f
. Resource management strategies
The final component of our model of learning and self-regulatory strategies, resource management strategies, concerns strategies that students use to manage and control their environment. Examples include managing and controlling their time, effort, study environment, and other people (including teachers and peers), through the use of help-seeking strategies. In line with a general adaptive approach to learning, these resource management strategies are assumed to help students adapt to their environment.
III. RESEARCH DESIGN
A. Subjects
In the pretest which was designed to verify the validity of the questionnaire adopted in this study, 200 students participated and submitted the results. In the formal test afterwards, the questionnaires were distributed to altogether 700 students across three educational levels from Dalian University of Technology (DUT), and at last, 340 were collected, including 120 pieces of questionnaire by non-English major undergraduate students, 120 pieces by non-English major post-graduate students and 100 pieces by non-English major doctoral students. Most of the subjects had experience of using the self-access English learning system, which is one of the most important learning environments in this study, and immersed in classroom-based English teaching environment. Considering the imbalance of gender distribution on the whole campus of DUT, it is reasonable that the majority of the subjects in this research are male students, accounting for about 60%.
B. Instrument
The Questionnaire adopted in this research, based on research of Pintrich et al., is the Chinese version of Motivated Strategies for Learning Questionnaire Manual, also MSLQ, in which the validity and reliability are guaranteed. The Chinese version was chosen since it is convenient for subjects to read.
There are essentially two sections in the questionnaire, namely, a motivation section and a learning strategies section. The motivation section consists of 31 items that assess students" goal and value beliefs for a course, their beliefs about their skill to succeed in a course, and their anxiety about tests in a course. The learning strategy section includes 31 items regarding students" use of different cognitive and meta-cognitive strategies. In addition, the learning strategies section has 19 items concerning students" management of different resources. Most importantly, the Cronbach"s alphas are robust, ranging from 0.52 to 0.93 with nearly 0.7 for most of items, which means the scales have good internal reliability.
Students rated themselves on a seven point Likert scale form "not at all true of me" to "very true of me". Scores were calculated by taking the mean of the items that make up that scale. Some items in the questionnaire were "reversed" coded and must be reversed when computing the scores. To make it more specifically, a person who chose 1 for a reversed item got a score of 7 for that item. Accordingly, 2 became 6, and 3 became 5, 4 remained 4, 5 became 3, 6 became 2, and 7 became 1. All data were analyzed and processed with the help of the software Statistical Package for the Social Science, or SPSS.
IV. RESULTS AND FINDINGS
A. Correlation between Learning Motivation and Learning Strategies
When using SPSS to explore the data, it was found that no variables for learning motivations and strategies could meet the requirement of normality, so here Spearman Rank Correlation was employed instead of Pearson Parametric Correlation. Results are displayed in Table 1 . The figures in table 1 indicate that correlation coefficient among most motivation orientations and learning strategies are valid, or significant in statistic (only except four pairs: critical thinking, time and study environment and extrinsic goal orientation, peer learning and control of learning beliefs, help seeking and test anxiety). Nevertheless, it is possible that small correlation coefficient could be significant in large-sampled survey, so it is necessary to sort out correlation coefficient big enough ( r ≥ 0.5) putting to analysis, which accord with practical survey, for not each orientations would correlate to every learning strategies and students with different motivation orientations tend to make use of different learning strategies correspondingly. According to table 2, however, the correlation among affective component (test anxiety) and two learning strategies is too small to be significant. Table 2 lists the integrated correlation coefficients among motivation components and learning strategies, which indicates that value component and expectancy component are closely correlated to cognitive and meta-cognitive strategies(r = 0.552, 0.508 ); while correlation among value and expectancy component and meta-cognitive self-regulation is comparatively weaker(r = 0.3389, 0.399). Moreover, correlation among affective component and the two learning strategy components is weak that correlation coefficients are even significant in statistics (r = -0.007, -0.046).
B. Different Strategies between High-motivated and Low-motivated Groups
Students on three levels were sorted out and classified into two groups, namely, the high-motivated group with 25% of highest motivation score and low-motivated group with another 25% of lowest motivation score according to the sequence of students" ascending score in motivation scale. In the study, high-motivated group, with average score of 5.11, includes 79 students; while low-motivated group, with average score of 4.31, includes another 79 students. Table 3 shows that students in high-motivated group tend to use learning strategies more frequently than in low-motivated group (M = 5.06, 4.83 vs. 3.89, 4.24). Students in high-motivated, however, prefer cognitive and meta-cognitive strategies to meta-cognitive self-regulation (M = 5.06 > 4.83); whereas, students on the counterpart prefer meta-cognitive self-regulation more (M = 4.24 > 3.89). Most importantly, the difference between high-motivated and low-motivated groups is significant in statistics (t = -8.49, -0.59; p < 0.05). 
C. Regression Analysis and Prediction of Students' Performance
Stepwise method was employed in the regression analysis, as it combined the advantages of Backward and Forward. In addition, too many variables might lead to the super-fitting of the regression equation, so here the average scores of motivation and strategies as a whole were calculated to get two comprehensive variables -motivations variable and strategies variable, which then were put into regression analysis. This data treatment was proved valid through the final results (80% variance of dependent variable could be explained by independent variables).
With above method, a regression equation could be generated in form as follows:
Where, Y -the students" performance, also final exam or CET-4 scores; X1 -the learning strategy variable; X2 -the motivation variable; e -the equation error; a, b1, b2 -estimated constants; In table 4, model 1 (with motivation variable only) and 2 (with both motivation variable and strategy variable) have high multiple correlation coefficient (R = 0.908, 0.913), which the linear relation among student performance and learning motivation as well as learning strategies are very significant. Besides, model 1 could explain 82.4% variance of student performance (R Square = 0.824); while model 2 could explain 83.4% (R Square = 0.834), so the regression equation generated are quiet reliable and valid. One thing to notice, the only strategy variable could explain most variance of student performance (83.4% vs. 82.4%), which means usage of learning strategies influences student performance most. The results of both model 1 and model 2 all reach the statistical significance (p < 0.05). For model 2 could explain more variance, here model 2 is extracted as regression equation. Then it should be as follows:
Student performance = 0.987 + 0.921 x learning strategies -0.138 x learning motivation Applying above equation, predicted performance of 340 students was calculated through input of their motivation and strategies scores, and compared with their real performance -final examination scores to verify the regression equation through Paired-sample T test. After the validity verification, predicted performance of another 100 students as control group was calculated with the same method and compared with their actual CET-4 scores, and then Paired-sample T test was also employed to check out whether students in blended environment tended to performed better (as is shown in Table 6 and table 7) . Table 6 shows that the predicted performance is similar to the real score (p = 0.105), and the regression equation is valid. In table 7, however, it is proved that there did exist difference if students did not take course in blended learning environment (p = 0.002).
V. DISCUSSION
This study employs the theories based on the work by Pintrich etc. and analyzes the data gathered through questionnaires for the Self Access English Learning System, with help of which the learning environment in DUT is assessed and the English learning situation of students on different levels is explored. The research results strongly prove that there is certain relationship between students" learning motivation and learning strategies; and the Self Access English Learning System can improve students" English learning effects as well as increase their final examination scores, to which extent the Self Access English Learning System is valid as proved from several numerical results.
First of all, the present study explores the correlation between students" motivation orientation and their learning strategies, which is outlined above. The authors thus confirm that highly-motivated students tend to employ diverse learning strategies to improve their English learning efficiency. Besides, the study also proves that students forced to learn English tend to perform badly in learning strategies selecting, for the correlation coefficients between extrinsic goal and learning strategies rank quite low in scale. Self efficacy, on the contrary, is proved to be closely correlated with learning strategies, which means confident students tend to employ learning strategies more frequently and effectively.
In addition, the validity of Self Access English Learning System is inspected by employing Regression analysis of SPSS, in which scores from 100 students in general are used to get regression equation and then the comparison of predicted scores by equation and real score is made. The comparison, however, shows that Self Access English Learning System is valid to what extent the predicted scores have no difference with students" real score. In addition to the comparison, the validity of regression equation, at the same time, proves the possibility that the students" future performance can be predicted, because no difference exists between predicted score and their real final examination scores.
There are also a number of implications for system users and performers with respect to pedagogical insights. The data presented in this paper provide reasonable evidence for the benefits of self-determination. College students" motivation is positively affected by the experience of autonomy. The college students here who perceived their instructors to be supportive of autonomy by allowing students to participate in course policy-making, report greater levels of motivation at the end of the semester, even after partialling out the effects of pretest motivation. Perceptions of autonomy have positive effects not only on intrinsic motivation, but also upon task value and self-efficacy.
As a whole, the pattern of results reported here indicates that experiences of classroom autonomy in the college classroom are more closely related to motivational factors than to performance. While the immediate experience of autonomy may not be directly facilitative of high course grades, autonomy does seem to modestly foster intrinsic goal orientation, task value, and self efficacy, all of which are critical components of continuing motivations. By promoting learning autonomy and self-determination in the college classroom, instructors may not see clear, immediate improvements in performance. Instead, students tend to select more additional courses related to English learning, accumulate more interests in the English learning materials provided by instructors, and show greater persistence facing difficulties in English learning. These are not insubstantial consequences, and we should not neglect factors that promote these positive motivational beliefs in a single-minded search for factors related to higher grades and better performance.
VI. CONCLUSION
In this study, the social cognitive approach is employed to the research of learning motivations and learning strategies as the theoretical framework to explore the inner relationship between motivation orientations and learning strategies. Altogether 540 pieces of questionnaire were distributed to non-English majored students in Dalian University of Technology who learnt English in a blended environment. Using the software SPSS, the data were thoroughly analyzed, indicating that students who display more adaptive self-regulatory strategies demonstrate better learning efficacy and higher motivation for learning and students" performance is predictable with the help of learning motivation and strategies. Therefore, conclusions may be drawn that various kinds of learning strategies should be introduced and explained in English teaching and learning according to students" different learning motivations, thus narrowing the gap of students" English learning efficacy in blended learning environment.
